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Office of Superintendent of Public Instruction (OSPI) lists curriculum alignment
as one of the Nine Characteristics of High Performing Schools. With an increased
emphasis on educational accountability and assessment of student learning, school
districts are placing heightened emphasis on state and national learning standards.
Physical science curriculum alignment consisted of matching curricular standards with
information and skills being taught in the classroom and assessed through utilization of
various forms of testing, including Washington Assessment of Student Leaming in
Science, which is currently being developed. This project provides a format for
development and utilization of district curricula that is aligned with state and national
standards, yet allows for utilization of various teaching styles thus not limiting the art of
teaching.
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CHAPTER 1
INTRODUCTION
"During the past decades, almost every state has developed or overhauled
its accountability system for public education, establishing more rigorous

expectations and changing focus from districts to individual schools. Many states
now reinforce accountability by providing rewards for schools that meet or
exceed the standards - and sanctions for those that fail to meet them." (Hoover,
2002, p. 17).
The author further noted that in addition to development of more specific learning
requirements, tools used to measure student knowledge and understanding have also been
reformed (Hoover, 2002). In an effort to raise standards and increase student
achievement the State of Washington has reevaluated its system of public education and
developed learning goals and benchmarks that are used to guide the curriculum
(Washington State Commission on Student Learning, 1998). According to the
Washington State Commission on Student Learning for science (1998), the Essential
Academic Learning Requirements (1998) contain the specific goals and benchmarks that
will be measured using the Washington Assessment of Student Learning (WASL), a high
stake test at grades four, eight, and ten. The Office of the Superintendent of Public
Instruction (2002) assures district and school accountability, through incentives for
schools that are improving their achievement, as well as School Improvement Assistance
for schools that are not meeting their goals or showing improvement within a period of
two years.
1
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"In the current accountability arena, the message from the public seems to be that
the students are not successful because schools are not doing a good job. We think that
most teachers are doing a good job. The real problem is the misalignment of the taught
curriculum with the standards-based, tested curriculum." (Bruner & Greenlee, 2002, p.
25). This statement was further supported by published literature, which agreed that the
problem of misalignment lead to poor public perception of schools and low student
achievement as measured by high stakes tests (Hoover, 2002; Roseman & Stern, 2001;
Ybarra & Hollingsworth, 2001). In addition, according to the research performed and
published by the Office of Superintendent of Public Instruction (2002) curriculum,
instruction and assessment were aligned with standards in schools with evident high
performance. Thus, curriculum alignment is clearly one of the important factors not only
in increasing student performance, but also in developing quality schools (Hoover, 2002).
Gandal and Vranek (200 I) note that "successful standards-based reform depends
on clear standards, well-crafted tests, and fair accountability" (p.7). The authors refered
to three recent opinion surveys published by Business Roundtable (2002), Public Agenda
(2000) and Education Week (2001) that clearly established that the public, as well as
teachers are supportive of current focus on standards-based reform in an effort to increase
expectation and consequently student performance (Gandal and Vranek, 2001). As a
result of increased focus on raising academic standards and passage of Educational
Reform Act of 1993, Washington State Commission on Student Learning was developed,
an eleven member board initially appointed by the Governor and the State Board of
Education (Leonard, 2001; Office of Superintendent of Public Instruction, 2002). The
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Commissions primary task consisted of developing clear and consistent academic
standards, assessment based on the standards and an accountability system for schools
and districts (Office of Superintendent of Public Instruction, 2002). As a result of work
performed by the Washington State Commission on Student Learning, numerous
committees and public forums, first portion of Essential Academic Learning
Requirements for reading, writing, communication and math were adopted in 1995
(Washington State Commission on Student Leaming, 1998). The following year contents
of science, social studies, arts and health and fitness were added to the Essential
Learnings through Commissions adoption (Washington State Commission on Student
Leaming, 1998). Although Gendal and Vranek (2001) believe that standards and tests
are better today than they have ever been, Robert J. Marzano, a 20 year Senior Fellow at
the Midcontinent Research and Learning (McREL) Institute in Aurora, Colorado believes
that there is room for improvement (Scherer, 2001 ). He stated in his published
conversation with Marge Scherer (Scherer, 2001) that although the methods of
identifying standards had started a conversation about what students should know in
different subject areas, he could not identify a state where clearly stated and rigorous
standards were done well. Instead he pointed that a number of states are currently
working on accomplishing the goal (Scherer, 2001).
Statement of the Problem
Does curriculum aligned with the Essential Academic Learning Requirement and
National Science Education Standards lead to improved student understanding of
scientific concepts and increased student performance?
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Statement of Purpose
The purpose of this project was to develop an aligned curriculum for Junior High
School classroom teachers to support student achievement utilizing the physical science
curriculum, Washington State Essential Academic Learning Requirements, as well as
National Science Education Standards. In addition, through the process of the literature
review the author had discussed the Essential Academic Learning Requirements (EALR)
and National Science Education Standards (NSES) as they related to the process of
curriculum alignment. Washington Assessment of Student Learning in science is
expected to be complete in the near future, thus curriculum aligned with Essential
Academic Learning Requirements would also lead to better student preparation for the
upcoming test.
Limitations of the Project
The limitation of this project consisted of the scope of the audience. This project
was designed to address the Junior High School physical science curriculum alignment
with emphasis on Washington State standards. Although the curriculum was also aligned
with the National Science Education Standards, most states have developed standards
with additional requirements. Thus, the project was of diminished use to teachers and
administrators outside of the State of Washington. In addition, the project was also of
limited use for student populations beyond Junior High School physical science.
Additionally, the Washington Assessment of Student Learning in science was still
in progress. Therefore, student achievement in science was not measured using the
Washington State developed assessment.
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Definition of Terms
For the purpose of this project the following terms were defined:
EALR: Essential Academic Leaming Requirements (Washington State

Commission on Student Leaming, 1998)
Curriculum alignment: the extent of"match" or overlap between the

curriculum, instruction and assessment (English, 2000, p. 63)
NSES: National Science Education Standards (National Science Education

Standards, 1995)
OSPI: Office of Superintendent Instruction
WASL: Washington State Assessment of Student Learning (Washington State

Commission on Student Learning, 1998)
Washington State Commission on Student Learning: an 11-member state body

appointed by the Governor and the State Board of Education to develop and raise
academic standards for Washington State in accordance with the RCW28A.630.885
(Essential Academic Learning Requirements Technical Manual, 1998)

CHAPTER2
Review of Literature
Curriculum alignment is a widely researched strategy that occurs when all types
of curricula convey the same expectations to the students thus leading to improved
learning
2002;. Bruner
& Greenlee, 2002; Roseman &
.. ..0f ena & Benson, 1998;. Hoover,
. ..
.
Stern, 2001; English, 2000). The role of physical science curriculum alignment at the
John Sedgwick Junior High School was to develop curriculum in which content taught
and assessed was matched in order to increase the instructional relevancy and student
achievement. This chapter analyzed and examined the literature related to curriculum
alignment. Furthermore, National Science Standards, as well as Essential Academic
Learning Requirements were evaluated and summarized for this project.
Curriculum Alignment
Curriculum alignment occurs when curriculum taught in the classroom,
recommended curriculum (national and state standards), and assessed curriculum
(standardized tests) communicate the same expectations to the students (English, 2000;
Long & Benson, 1998). According to the research performed by the Office of
Superintendent of Public Instruction (2002) evidence of aligned curriculum, instruction
and assessment with standards is one of the nine characteristics of high performing
schools. In addition, majority of published literature agrees that one of the main problems
of low performing schools is curriculum that either lacks alignment, or is misaligned,
thus leading to poor performance and public perception. (Hoover, 2002; Brooner &
Greenlee, 2002; Ybarra & Hollinsworth, 2001).
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Although most researchers agree that curriculum alignment is beneficial in increasing
student performance on standardized tests, caution is needed in an effort to avoid
developing curriculum that diminishes the art of teaching (Glatthom, 1999). In his
research, Glatthom (1999) stated that it was unwise to ignore the need for aligned
curriculum at the time when mandated state tests are used in determining school
accountability. Thus, the author found that the true issue was not whether to align the
curriculum, but instead how to do it effectively and creatively. The recommended
process of curriculum alignment involved active teacher participation (Hoover, 2002;
Bruner and Greenlee, 2002; Wraga, 1999). Furthermore, the process required critical
evaluation of written standards at each grade level to determine specific content
knowledge required for specific grade level in order to eliminate vertical misalignment
(Hoover, 2002; Bruner & Greenlee, 2002, Roseman & Stem, 2001; Glatthom, 1999;
Long & Benson., 1998). Following the careful analysis, written, tested and taught
curriculums can be aligned to maximize the overlap between them (English, 2000;
Roseman & Stem, 2001; Glatthom, 1999). The researchers (Hoover, 2002; Bruner &
Greenlee, 2002, Roseman & Stem, 2001; Glatthom, 1999; Long & Benson, 1998)
cautioned that it was essential that teachers understood the process of curriculum
alignment and be trained in development of effective, creative and aligned curriculum.
Wraga (1999) pointed to assumptions of curriculum alignment, which may have a
potential negative effect on learner outcomes. These include the assumptions that
standardized tests were free of bias and provide sufficient and valid information with
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regard to student learning. This further meant that a single test provided required
information necessary to determine school effectiveness (Wraga, 1999).
National Science Standards
Nationa"l Science Education Standards Overview (NSES)(l 995) stated that over
the past decades, the results of scientific advances have impacted our lives. NSES (1995)
further noted that as the scientific discoveries continue to amplify, increased scientific
literacy will become essential for informed decision making and participation in public
debates centered around issues resulting from scientific inquiry. As a result of this, the
National Science Education Standards (1995) were developed through collaboration
between teachers, parents, scientists, engineers, school administrators, curriculum
specialists, college professors and government officials. According to the National
Science Education Standards web site (1995), the Standards apply to all students
regardless of age, gender, disability, ethnic or cultural background, aspirations, interests
or motivation. They provide the basic skills and knowledge required for students to
become scientifically literate (NSES web site, 1995).
The National Science Education Standards for content consist of the following
eight categories:
1. Unifying concepts and processes in science
2. Science as inquiry
3. Physical Science
4. Life science
5. Earth and Space science
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6. Science and Technology
7. Science in personal and social perspective
8. History and nature of science
The standards are further divided into grade-level categories. These categories
consist of grades K-4, 5-8, and 9-12. The National Science Education Standards web site
(1995) cautioned users that the NSES should not be viewed as curriculum, instead it
should provide the guide for content that students should learn.
Washington State Science Standards
In 1993, with the enactment of House Bill 1209, which mandated higher standards
and adoption of Educational Reform Act, Washington State Commission on Student
Learning began developing Essential Academic Learning Requirements (EALR) in an
effort to raise standards and improve Washington's public education (Leonard, 2001).
According to the Washington State Commission on Student Learning (1998) science
Essential Academic Learning Requirements were adopted in April of 1996 and further
updated in July of 1998. Science contains the following three Essential Academic
Learning Requirements:
1. The student understands and uses scientific concepts and principles
2. The student knows and applies the skills and processes of science and
technology
3. The student understands the nature and context of science and technology
The Essential Academic Leaming Requirements were further clarified through
provision of more specific components and benchmarks outlining the point of time when
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specific content may be measured using standardized assessment (Essential Academic
Learning Requirements Technical Manual, 1998).
Summary
This project has focused on development of curriculum that was aligned with the
state and national standards as one of the ways of influencing student performance and
adhering to best practices as recommended by educational literature and research
(Hoover, 2002; Roseman & Stem, 2001; Ybarra & Hollingsworth, 2001, Office of
Superintendent of Public Instruction, 2002). In addition, the review ofliterature related
to curriculum alignment was conducted and relevance of aligned curriculum to student
performance was established (Hoover, 2002; Bruner & Greenlee, 2002; Roseman &
Stem, 2001; English, 2000; Glatthom, 1999; Ybarra & Hollingsworth, 2001, Office of
Superintendent of Public Instruction, 2002). The review ofrelated literature also
included descriptions of the Essential Academic Learning Requirements, as well as the
National Science Education Standards.
Summary oflnformation From Selected Sources
The author, Iva Scott, contacted the following school districts by phone and
elicited information related to the process and extent to which adopted curriculum was
aligned with the Essential Academic Learning Requirements in the area of science.

Auburn School District
915 4th St NE
Auburn, WA 98002

Bellevue School District
12111 NE 1st St.
Bellevue, WA 98005
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Mukilteo School District
9401 Sharon Dr
Everett, WA 98204

University Place School District
717 Grandview Dr. W
University Place, WA 98466

Northshore School District
18315 Bothell Way N.E.
Bothell, WA 98011

South Kitsap School District
1962 Hoover SE
Port Orchard, WA 98366

Information gathered from the above districts through interviewing technique as
well as through analysis of provided published materials revealed that findings presented
in literary review (Hoover, 2002; Bruner and Greenlee, 2002; Wraga, 1999) were
affirmed. Auburn, Bellevue, Mukilteo, Northshore South Kitsap and University Place
school districts are at various stages of the process consisting of aligning their curriculum
with the Washington State Essential Learning Requirements. Through conversation with
Eric Ferguson, Bellevue School District Science Curriculum Developer, the author found
that Bellevue School District began reform of their science teaching in 1997 as a response
to State reform. They have moved toward integrated science approach in grades 6, 7,8
and 9 in an effort to better prepare students for the upcoming Washington State
Assessment of Student Learning (E. Ferguson, personal communication, October 29,
2002). In addition, E. Ferguson (personal communication, October 29, 2002) noted that
since the integrated curriculum was adopted, all school within the Bellevue School
District teach the same content within the same period of time. Similarly to the State of
Washington, Bellevue School District is still working on developing district-wide
assessment, and training for teachers related to consistency of assessment scoring through
collaborative detailed rubric development. (E. Ferguson, personal communication,
October 29, 2002).
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Unlike Bellevue School District, Auburn, Mukilteo, and University Place School
Districts are utilizing non-integrated approach in their science curriculum teaching (C.
Ray, personal communication, October 29, 2002; L. Schaaf, personal communication
October 31, 2002; J. McGrath, personal communication, October 27, 2002). However, as
established in the review ofliterature (Hoover, 2002; Bruner & Greenlee, 2002, Roseman
& Stem, 2001; Glatthom, 1999; Long & Benson, 1998), all four districts have involved

teachers in the process of adoption of new curriculum. Furthermore, teachers were
involved in the process that resulted in alignment of adopted curriculum with the
Essential Academic Learning Requirements (F. Ferguson, personal communication,
October, 29, 2002; C. Ray, personal communication, October 29, 2002; L. Schaaf,
personal communication October 31, 2002; J. McGrath, personal communication,
October 27, 2002).

CHAPTER3
PROCEDURES OF THE PROJECT
Introduction
The purpose of this project was to develop curriculum for use in Junior High
School physical science class that is aligned with the Essential Academic Learning
Requirements. To accomplish this objective, a review of literature and research was
performed and gathered information was analyzed. In addition, Washington State
Essential Learning Requirements were examined and evaluated.
Need
The following needs for development of aligned Junior High School physical
science curricula were considered:
1. Aligned curricula leads to more relevant and meaningful instruction 01 ena &
Benson, 1998; Hoover, 2002; Bruner & Greenlee, 2002; Roseman & Stern, 2001;
English, 2000).
2. Current Junior High School text is vast and there is a need for teaching content
specific to Junior High School level as outlined by the Essential Academic Learning
Requirements (Stern & Roseman, 2001; Washington State Commission on Student
Learning, 1998).
3. The Washington Assessment of Student Learning (WASL) for science is likely
to be implemented in the recent future, thus content required by the EALR' s, taught in
the classroom, and assessed by the upcoming W ASL need to closely match for increased
student success

01 ena & Benson, 1998; Hoover, 2002; Bruner &
13

Greenlee, 2002;
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Roseman & Stem, 2001; English, 2000).
Procedures of the Project
The author completed the following steps in developing the physical science
curricula aligned with the Essential Academic Learning Requirements:
1. Review and analysis of related literature and research was performed.
2. Information related to science curriculum alignment was obtained form:
Auburn School District
915 4th St NE
Auburn, WA 98002

Bellevue School District
12111 NE 1st St.
Bellevue, WA 98005

Mukilteo School District
9401 Sharon Dr
Everett, WA 98204

University Place School District
717 Grandview Dr. W
University Place, WA 98466

Northshore School District
18315 Bothell WayN.E.
Bothell, WA 98011

South Kitsap School District
1962 Hoover SE
Port Orchard, WA 98366

3. The Essential Academic Learning Requirements (EALRs) were analyzed.
4. Current written South Kitsap School District curriculum was analyzed.
5. Essential physical science content was established through articulation
meetings and collaboration with South Kitsap Junior High School science teachers.
Projected Implementation of the Project
The curriculum aligned with the Essential Academic Leaming Requirements
develop and presented in chapter four of this project will be available for review by
district curriculum department as well as South Kitsap Junior High School Science
Teachers by August 2003. The implementation of the curriculum will be dependent upon
review and analysis of the presented curricula.

CHAPTER4
THE PROJECT
The purpose of this project is to develop Junior High School Science curriculum
that is aligned with Washington State Essential Academic Learning Requirements and
National Science Standards in an effort to support student achievement at John Sedgwick
Junior High School. The following curriculum was developed to serve as a resource for
Junior High School physical science teachers in developing their daily lesson plans and
adapting the state and national standards to multiple teaching strategies and learning
styles. As practicing teachers lack opportunities for discussing lesson and unit plans, this
resource was prepared to provide teachers with an easy access to curriculum aligned with
the state and national standards, thus promoting teacher growth and student achievement
through development of lessons aligned with standards.
The model curriculum developed for the purpose of this project has been
presented in the following paragraphs as follows:
Section 1 - Introduction to Physical Science Curriculum Alignment
Section 2 - Introduction to Science Standards
Section 3 - John Sedgwick Junior High School 9th Grade Physical Science
Curriculum Frameworks
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SECTION 1

Introduction to Pltysical Science Curriculum Alignment
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John Sedgwick Junior High School Physical Science Curriculum Alignment
Curriculum Overview
The following curriculum was developed through utilization of Washington State
Essential Academic Learning Requirements for science, National Science Standards and
Physical Science South Kitsap School District Curriculum Outline as developed by the
district science task force. The intent of this project was to establish model curriculum as
a resourceful aid in development of daily lesson plans aligned with the above standards
for practical and voluntary use by physical science teachers.
Vision Statement
John Sedgwick Junior High School is committed to developing and utilizing
strategies that will lead to increased student learning and success. Science curriculum
aligned with Washington State and National Science standards will lead to enhancement
of teaching and learning efficacy.
A Definition of Curriculum Alignment
According to English (2000), curriculum alignment is the extent to which
curriculum, assessment and instruction match or overlap. During this process it is
essential that "staff understands the role of classroom and state assessments, what the
assessments measure, and how student work is evaluated." (Office of Superintendent of
Public Instruction, 2002). The process of curriculum alignment, thus, incorporates and
unifies the planned and actual curriculum taught in an effort to increase teacher
effectiveness and student learning.
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SECTI0N2

Introduction to Science Standards

P4

"Learning in science depends on actively doing science. Active engagement in hands-on,
minds-on science learning experiences enables students to make personal sense of the
physical world and to solve problems. Toward these ends, the Essential Academic
Learning Requirements were developed based on the following set of guiding principles."

• "All students will be expected to attain satisfactory achievement and performance on
all Essential Academic Learning Requirements."
•

"All students should have access to a carefully articulated science program each year
in kindergarten through 10th grade with opportunities for continued study in grades 11
and 12."

•

"All students should receive quality feedback about their performance and
achievement in science on a continuous basis."

•

"All students, regardless of gender, culture or ethnic background, physical or learning
disabilities, aspirations, or interest and motivation in science, should have the
opportunity to attain scientific literacy."

• "All students should have access to effective and appropriate teaching from well
trained teachers who are supported with high quality instructional resources."

• "If all students attain mastery of the Essential Academic Learning Requirements for
science, Washington State will be much closer to attaining the national goal of being
the first in the world in science achievement and performance."

Washington State Commission on Student Learning. (1998). Essential Academic Learning Requirements
Technical Manual. Olympia, Washington.

PS

National Science Education Content Standards

1.0 Unifying concepts and processes

2.0 Science as inquiry

.

.

1.1 Systems, order and organization
1.2 Evidence, models and explanation
1.3 Change, constancy, and measurement
1.4 Evolution and equilibrium
1.5 Form and function
2.1 Abilities necessary to do scientific
mqmry
2.2 Understanding about scientific inquiry

3.0 Physical Science

3.1 Structure of atoms
3 .2 Structure and properties of matter
3 .3 Chemical reactions
3 .4 Motions and Forces
3 .5 Conservation of energy and increase in
disorder
3 .6 Interactions of energy and matter

4.0 Science and technology

4.1 Abilities of technological design
4.2 Understandings about science and
technology

5. 0 Science in personal and social

5 .1 Personal and community health
5.2 Population growth
5.3 Natural resources
5 .4 Environmental quality
5.5 Natural and human induced standards
5.6 Science and technology in local,
national, and global challenges

perspectives

6.0 History and nature of science

6.1 Science as a human endeavor
6.2 Nature of scientific knowledge
6.3 Historical perspectives

Adapted from: National Science Education Standards. (1995). Retrieved July 15, 2002 from the World
Wide Web: http:!lwww.nap.edu!htmllhses/html
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Washington State Essential Academic Learning Requirements for

9th

Grade Phvsical Science

1.0

The student understands and uses scientific concepts and principals

Ll Use properties to identify, describe,
and categorize substances, materials, and
objects, and use characteristics to
categorize living things

• Examine the basis for the structure and
•

•

1.2 Recognize the components, structure,
and organization of systems and
interconnection within and among them

•
•

•
•

1.3 Understand how interactions within
and among systems cause changes in
matter and energy

•
•

use of the periodic table
Describe the average speed, direction of
motion, and average acceleration of
objects, for example, increasing,
decreasing, or constant acceleration
Describe water waves and sound,
relating the ideas of frequency, wave
length, and by relating energy
amolitude
Understand many forms of energy as
they are found in common situation on
earth and in the universe
Understand that total energy is
conserved; analyze decrease and
increase in energy during transfers, in
terms of total energy conservation
Relate the structural characteristics of
atoms to the principles of atomic
bonding
Analyze and explain the factors that
affect physical and chemical changes,
and how matter and energy are
conserved in a closed svstem
Identify various forces and their
relative magnitudes, and explain
everyday situations in terms of forces
Explain the effects of unbalanced
forces in changing the direction of
motion of obiects

Adapted from: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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2.0

The student knows and applies the skills and processes of science and technology

2.1 Develop abilities necessary to do
scientific inquiry

..

2.2 Apply science knowledge or skills to
solve problems or meet challenges

• Study and analyze questions and related
concept that guide scientific
investigations
• Design, conduct and evaluate
systematic and complex scientific
investigations, using appropriate
..
technology, multiple measures, and
safe approaches
• Formulate and revise scientific
explanations and models using logic
and evidence; recognize and analyze
alternative explanations and predictions
• Use mathematics, computers and/or
related technology to model the
behavior of objects, events, or
processes
• Research, interpret, and defend
scientific investigations, conclusions, or
arguments; use data, logic, and
analytical thinking as investigative
tools ; express ideas through oral,
written, and mathematical exnression
• Study and analyze challenges or
problems from local, regional, national,
or global contexts in which
science/technology can be or has been
used to design a solution
Research,
model, simulate, and test
•
alternative solutions to a problem
• Propose, revise and evaluate the
possible constraints, applications, and
consequences of solutions to a problem
or challenge

Adapted from: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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3.0

The student researches the nature and context of science and technology

3.1 Understand the nature of scientific
mqmry

• Analyze and explain why curiosity,

honesty, openness, and skepticism are
integral to scientific inquiry
• Identify and analyze factors that limit
the extent of scientific investigations
• Compare, contrast, and critique
divergent results from scientific
investigations based on scientific
arguments and explanations
• analyze and evaluate the quality and
standards of investigative design,
processes, and procedures
• know that science involves testing,
revising, and occasionally discarding
theories; understand that scientific
inquiry and investigation lead to a
better understanding of the natural
world and not to absolute truth
3.2 know that science and technology are
• analyze how scientific knowledge and
technological advances discovered and
human endeavors interrelated to each other,
developed by individuals and
to society, and to the workplace
communities in all cultures if the world
contribute to changes in societies
• analyze how the scientific enterprise
and technological advances influence
and are influenced by human activity,
for example, societal, environmental,
economical, political, or ethical
considerations
• investigate the scientific, mathematical,
and technological knowledge, training,
and experience needed for
occunational/career areas of interest

Adapted from: Washington State Commission on Student Leaming. (/998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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SECTION 3

John Sedgwick Junior High School tjh Grade Physical Science
Curriculum Framework

PlO

Course Overview
Course title: Physical Science
Level:

9th

grade

Textbook: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical Science.
Upper Saddle River, NJ: Prentice Hall, Inc.
Course Description: This course explores the interactions between matter
and energy through problem solving, individual and
group research and lab activities.

Pll

PHYSICAL SCIENCE UNIT WEB

THE SCIENTIFIC
INQUIRY

FORCES

MOTION

MATTER

9th GRADE
PHYSICAL
SCIENCE UNITS

ENERGY
FORMS AND
HEAT

ATOMS AND
THE PERIODIC
TABLE

CHEMICAL
REACTIONS AND
BONDING

Adapted.from: Cyr, M, Miaoulis, I. & Padilla, M J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit I: Scientific Inquiry
Unit objectives:

Upon successful completion of this unit students will be able to:

1 identify skills used by scientists
2 develop testable hyporheses
3 design and perform controlled scientific experiments
4 collect, interpret, analyze. and display data
5 apply the scientific method to solving problems
6 interpret scientific investigations and conclusions
7 distinguish between scientific hypothesis, theory, and law

Key terminology:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

scientific inquiry
background information
observation
inference
hypothesis
variables
manipulated variable
independent variable
responding variable
dependent variable
controlled experiment
data
conclusion
scientific theory
scientific law

Adapted.from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit I: Scientific Inquiry

Essential Academic Learning
Requirements

National Science Education
Standards
2.0 Scie1Lce as inquiry
2. J Abilities necessary to do
scientific inquiry
2.2 Understanding about scientific
inquiry
6.0 History alld llllture of science
6.1 Science as a human endeavor
6. 2 Nature of scientific !mow ledge

2.1 Develop abilities necessary to do scientific
illquiry

2.2 Apply science knowledge or skills to solve
problems or meet challenges
• Research, model, simulate, and test alternative
solutions to a problem
• Propose, revise and evaluate the possible
constraints, applications, and consequences of
solutions to a problem or challenge
3.1 Understand the nature of scientific inquiry
• Analyze and explain why curiosity, honesty,
openness, and skepticism are integral to
scientific inquiry
• Identify and analyze factors that limit the extent
of scientific investigations
• Compare, contrast, and critique divergent
results from scientific investigations based on
scientific arguments and explanations
• analyze and evaluate the quality and standards
of investigative design, processes, and
procedures
• know that science involves testing, revising,
and occasionally discarding theories;
understand that scientific inquiry and
investigation lead to a better understanding of
the natural world and not to absolute truth

Adapted from:
Washington State Commission on Student learning. ( 1998). Essential Academic learning Requirements
Technical Manual. Olympia, Washing/on
National &ience Education Standards. (1995). Retrieved July 15, 2002.from the World Wide Web:
http://www.nap.edu!htmllhses/html
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Unit II: Matter
Unit objectives:

Upon successful completion of this unit students will be able to:

I.
2.
3.
4.

_describedifferent kinds of matter
distinguish between chemical and physical reaction
measure and convert quantities of matter using SI system of units
describe and explain differences between solids, liquids, gases and
plasma in terms of particle motion, shape and volume
5. describe and explain atoms
6. describe Dalton's theory of atoms
7. explain forces holding atoms together
8. describe and apply the relationship between volume and pressure of a
gas in terms of Boyle's Law to everyday occurrences
9. describe and apply the relationship between volume and temperature of a
gas in terms of Charles's Law everyday occurrences
JO.describe and apply the relationship between pressure and temperature of
a gas everyday occurrences
I I .develop and interpret graphs depicting gas behavior
12.analyze and explain energy transformation between states of matter

Adaptedfrom: Cyr, M.. Miaoulis. I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Key terminology:

• chemistry

• amorphous solid

• element
• symbol

•

•
•
•
•
•

• compound

•
•
•
•
•
•

•
•

•
•
•
•
•

•
•

formula
mixture
physical change
chemical change
chemical reaction
International system of units
mass
weight
volume
density
atom
chemical bond
molecule
solid
crystalline solid

•
•

•
•
•
•
•
•

•
•
•
•

liquid
viscosity
gas
plasma
temperature
pressure
Boyle's law
Charles's law
directly proportional
inversely proportional
thermal energy
melting
freezing
vaporization
evaporation
boiling
condensation
sublimation

Adapted from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit II: Matter
Organizational structure:
Unit Headings

...

Describing
Matter

Key terms

Objectives
1. describe different kinds
of matter
2. distinguish between
chemical and physical
reaction

• chemistry

•
•

element
symbol
• compound
• formula
• mixture
• physical change
• chemical change
• chemical reaction

'
Measuring
Matter

•
Particles of
Matter

3. measure and convert
quantities of matter
using SI system of
units

•

4. describe and explain
atoms
5. describe Dalton's
theory of atoms
6. explain forces holding
atoms together

• atom
• chemical

International
system of units
• mass
• weight
• volume
• density

•

bond
molecule

'
Adaptedfrom: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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7. describe and explain
differences between solids,
liquids, gases and plasma in
terms of particle motion, shape
and volume.

States of
Matter

Behavior of
Gases

~

8. describe and apply the
relationship between volume
and pressure of a gas in terms
of Boyle's Law to everyday
occurrences
9. describe and apply the
relationship between volume
and temperature of a gas in
terms of Charles's Law
everyday occurrences
10 describe and apply the
relationship between pressure
and temperature of a gas
everyday occurrences

,Ir

Graphing Gas
Behavior

+

Changes in
State of
Matter

Key terms

Objectives

Unit Headings

11.develop and interpret graphs
depicting gas behavior

12.analyze and explain energy
transformation between states
of matter

~

• solid
• crystalline
solid
• amorphous
solid
• liquid
• viscosity
• gas
• plasma

• temperature
• pressure

- •

•

Boyle's law
Charles's law

•

directly
proportional
• inversely
proportional

• thermal
energy
• melting
• freezing
• vaporization
• evaporation
• boiling
• condensation
• snhlim::ition

Adapted from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Plrysical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit II: Matter

Essential Academic Learning

National Science Education
Standards
1.0 Unifying concepts and processes

1.1 Systems, order and.
organization
1.2 Evidence, models and
explanation
3.0 Physical Science
3.1 Structure ofatoms
3. 2 Stntcture and properties of
matter
3. 6 Jnteraction of energy and
matter
6.0 History and nature of science
6.3 Historical perspectives

1.2 Recognize the components, structllre,
anil organiZatl011 of systems and
interconnection within and among them
• Analyze and explain the factors that affect
physical and chemical changes, and how
matter and energy are conserved in a
closed system
2.1 Develop abilities necessary to do
scientific inqlliry
• Research, model, simulate, and test
alternative solutions to a problem
• Propose, revise and evaluate the possible
constraints, applications, and
consequences of solutions to a problem or
challenge
3.2 Know that science and technology are
hllman endeavors interrelated to each
other, to society, and to the workplace
• analyze how scientific knowledge and
technological advances discovered and
developed by individuals and communities
in all cultures if the world contribute to
changes in societies
• analyze how the scientific enterprise and
technological advances influence and are
influenced by human activity, for example,
societal, environmental, economical,
political, or ethical considerations

Adaptedfrom:
Washington State Commission on Student Learning. (1998). Essential Academic Learning Requirements
Technical Manual. Olympia, Washington
National &ience Education Standards. (1995). Retril?ved July 15, 2002.from the World Wide Web
http://www.nap.edu/html/hses/html
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Unit III: Atoms and the Periodic Table of Elements
Unit objectives:
Upon successful completion of this unit students will be able to:

1. identify subqJomic particles, protons, neutrons and electrons, as building
blocks of atoms
2. provide location, charge and mass for each of the subatomic particles
3. explain the role of valence electrons in chemical bonding
4. provide historical description related to development of the periodic
table of elements
5. explain the organizational structure within the periodic table of elements
6. demonstrate ability to read and utilize the information contained within
the periodic table of elements
7. explain where metals, non metals and metalloids can be located within
the periodic table of elements
8. identify and describe families, or groups, found in the periodic table of
elements
9. explain and compare physical and chemical properties of metals,
metalloids and non metals

Adaptedfrom: Cyr, M., Miaou/is, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Key terminology:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

arom
nucleus
proton
neutron
electron
atomic number
atomic mass
atomic mass unit (amu)
valence electrons
Dmitri Medeleev
periodic table
group
family
period
metals

nonmetals
metalloids
alloys
malleable
ductile
conductivity
semi-conductivity
alkali metals
alkaline earth metals
transition metals
lanthanides
actinides
halogens
noble gases

Adapted.from: Cyr, M., Miaoulis, I. & Padilla, M J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit III: Atoms and the Periodic Table of Elements
Organizational structure:

..

Atomic structure

-

1. identify subatomic particles,

protons, neutrons and electrons, as
building blocks of atoms
2. provide location, charge and mass
for each of the subatomic particles
3. explain the role of valence
electrons in chemical bonding

Periodic Table of
Elements: history
and organization

'"

Key terms

Objectives

Unit Headings

-

4. provide historical description
related to development of the
periodic table of elements
5. explain the organizational
structure within the periodic table
of elements
6. demonstrate ability to read and
utilize the information contained
within the periodic table of
elements
7. explain where metals, non metals
and metalloids can be located
within the periodic table of
elements
8. identify and describe families, or
groups, found in the periodic table
of elements

-

• atom
• nucleus

•
•
•
•

proton
neutron
electron
atomic number
• atomic mass
• atomic mass unit
(amu)
• valence
electrons

- ••

Dmitri Medeleev
periodic table
• group
• family
• period
• alkali metals
• alkaline earth
metals
• transition metals
• lanthanides
• actinides
• halogens
• noble gases

Adaptedfrom: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Metals, Non-metals
and Metalloids

Key terms

Objectives

Unit Headings

-

9. explain where metals, non
metals and metalloids can be
located within the periodic table
of elements
10. explain and compare physical
and chemical properties of
metals, metalloids and non
metals

f--

•
•
•
•

•
•
•

•
•

period
metals
nonmetals
metalloids
alloys
malleable
ductile
conductivity
semiconductivity

Adapted.from: Cyr, M, Miaoulis, I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit III: Atoms and the Periodic
Table of Elements

Essential Academic Learning
Requirements

National Science Education
Standards
1.0 Unifying concepts and processes
1.2 Systems, order and
organization
1.5 Form and function
2.0 Science l1S inquiry
2.1 Abilities necessary to do
scientific inquiry
2.2 Understanding about
scientific inquiry
3.0 Physical Science
3.1 Structure ofatoms
6.0 HiJ.tory and nature of science
6.3 Historical perspectives

1.1 Use properties to identify, describe, and
categorize substances, materials; and
objects, and use characteristics to
categorize living things
• Examine the basis for the structure and use
of the periodic table
1.2 Recognize the components, structure, and
organization of systems and
interconnection within and among them
• Relate the structural characteristics of
atoms and the principles ofatomic bonding
2.1 Develop abilities necessary to do scientific
inquiry
• Use mathematical, computers and/or
related technology to model the behavior of
objects, events, or processes
2.2 Apply science knowledge or skills to solve
problems or meet challenges
• Propose, revise and evaluate the possible
constraints, applications, and consequences
ofsolutions to a problem or challenge

Adaptedfrom:Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
National Science Education Standards. (1995). Retrieved July 15, 2002 from the World Wide Web
http://www.nap.edu/html!hse,lhtml
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Unit III: Atoms and the Periodic
Table of Elements Continued

Essential Academic Learning
Requirements Continued
3.1 Understand the nature of scientific
inquiry
• Identify and analyze factors that limit the
extent ofscientific investigations
• know that science involves testing,
revising, and occasionally discarding
theories; understand that scientific inquiry
and investigation lead to a better
understanding of the natural world and
not to absolute truth
3.2 Know that science and technology are
human endeavors interrelated to each
other, to society, and to the workplace
• analyze how scientific knowledge and
technological advances discovered and
developed by individuals and communities
in all cultures if the world contribute to
changes in societies
• analyze how the scientific enterprise and
technological advances influence and are
influenced by human activity, for example,
societal, environmental, economical,
political, or ethical considerations

Adapted from: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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Unit IV: Chemical Reactions and Bonding
Unit objectives:
Upon successful completion of this unit students will be able to:

1 identify observable evidencethat chemical reaction has taken place
2 explain and compare endothermic and exothermic chemical reactions in
terms of energy
3 demonstrate ability to interpret and balance chemical equations
4 explain and apply principle of conservation of mass to chemical
reactions
5 classify and explain synthesis, decomposition and replacement reactions
6 explain activation energy in relation to chemical reactions
7 describe and provide examples offactors that influence the rates of
chemical reactions
8 describe formation of ionic and covalent bonds
9 compare properties of ionic and covalent bonds
10 compare polar and non polar covalent bonds

Adapted.from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Key terminology:

•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•

precipitate
endothermic reaction
exothermic reaction
chemical equation
subscript
coefficient
reactants
products
conservation of mass
synthesis
decomposition
replacement reaction
activation energy

concentration
catalyst
enzyme
inhibitor
ions
ionic bond
covalent bond
single covalent bond
double covalent bond
triple covalent bond
polar
nonpolar

Adaptedfrom: Cyr, M., Miaou/is, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit IV: Chemical Reactions and bonding
Organizational structure:

Chemical
Reactions

Key terms

Objectives

Unit Headings

~

1. identify observable evidence that
chemical reaction has taken place
2. explain and compare endothermic
and exothermic chemical reactions
in terms of energy

•

-

•
•

precipitate
endothermic
reaction
exothermic
reaction

r

Chemical
equations

Types of
Chemical
Reactions

-

f--

• reaction

3. demonstrate ability to interpret and balance chemical equations
4. explain and apply principle of
conservation of mass to chemical
reactions

5. classify and explain synthesis,
decomposition and replacement
reactions

• chemical
equation
• subscript
• coefficient
• reactants
• products
• conservation
of mass

~

•
•
•

synthesis
decomposition
replacement
reaction

..
Rates of
Chemical
Reactions

•

6. explain activation energy in relation
-

to chemical reactions
7. describe and provide examples of
factors that influence the rates of
chemical reactions

r

I-

activation
energy
• concentration
• catalyst
• enzyme
• inhibitor

Adapted from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Chemical
bonding

Key terms

Objectives

Unit Headings

I--

8. describe formation of ionic and
covalent bonds
9. compare properties of ionic
and covalent bonds
10.compare polar and non polar
covalent bonds

I--

•
•
•

1ons
ionic bond
covalent bond
• single
covalent bond
• double
covalent bond
• triple covalent
bond
• polar
• nonpolar

Adapted from: Cyr, M, Miaoulis, I. & Padilla, M J. (2001) Physical &ience. Upper Saddle River. NJ:
Prentice Hall, lnc.
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Unit IV: Chemical Reactions and
Bonding

Essential Academic Learning
Requirements

National Science Education
Standards
1.0 Unifying concepts and processes
IJEvidence, models qnd
explanations
1.3 Change, constancy, and
measurement
2.0 Science as inquiry
2.JAbilities necessary to do
scientific inquiry
2.2Understa11di11g about scielltijic
i11quiry
3.0 Physical science
3. 3 Chemical reactions
5.0 Science in personal and social
perspective
5. 4 Environmental quality

I.I Use properties to identify, describe,
and categorize substances, materials,
and objects, and use characteristics to
categorize living things
• Examine the basis for the structure and
use of the periodic table
1.2 Recognize the components, strnctllre,
and orga,1ization of systems and
interconnection within and among
them
• Understand that total energy is
conserved, analyze increase and
decrease in energy during transfers, in
terms of total energy conservation
• Analyze and explain the factors that
affect physical and chemical changes,
and how matter and energy are
conserved in a closed system

6.0 History and 11Dillre of science

Adapted.from:
Washington State Commission on Student Learning. (1998). Essential Academic Leaming Requirements
Technical Manual. Olympia, Washington
National &ience Education Standards. (1995). Retrieved July 15, 2002 .from the World Wide Web
http://www.nap.edulhtml!hses/html
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Unit IV: Chemical Reactions
and Bonding

Essential Academic Learning
Requirements
2.1 Develop abilities necessary to do
scientific ilUJuiry (continued)
• Fonnulate and revise scientific
explanations and models using logic
and evidence; recognize and analyze
alternative explanations and
predictions
• Use mathematics. computers and/or
related technology to model the
behavior of objects, events, or
processes
2.2 Apply science knowledge or skills to
solve problems or 1neet challenges
• Study and analyze challenges or
problems from local, regional,
national, or global contexts in which
science/technology can be or have
been used to design a solution
• Research, model, simulate, and test
alternative solutions to a problem

Adaptedfrom: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washing/on
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Unit V: Energy forms and heat
Unit objectives:

Upon successful completion of this unit students will be able to:

1 describe different forms of energy and identify conversion from one type
of energy into another
2 compare and calculate potential and kinetic energy
3 explain and apply the law of conservation of energy
4 differentiate between temperature and thermal energy
5 explain the relationship between heat and thermal energy
6 explain three forms of heat transfers
7 determine specific heat of substances
8 analyze heat transfers and possible affects of insulators and conductors
9 explain phases of matter in terms of molecular motion and heat energy

Adapted from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Key terminology:
•
•
•
•
•
.•
•
•
•
•
•

• temperature scales ( Kelvin,
Celsius and Fahrenheit)
• absolute zero
• heat
• specific heat
• conduction
• convection
• radiation
• insulator
• thermal expansion

energy
kinetic energy
potential energy
elastic potential energy
gravitational potential energy
mechanical energy
chemical energy
electrical energy
electromagnetic energy
nuclear energy
law of conservation of energy

Adaptedfrom: Cyr, M, Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit V: Energy forms and heat
Organizational structure:
Unit Headings
Energy and
differentforms of
energy

-

Key terms

Objectives
1. describe different forms of
energy and identify conversion
from one type of energy into
another
2. compare and calculate potential
and kinetic energy
3. explain and apply the law of
conservation of energy

-

•
•

•
•
•
•
•

•
•
•
•

'
Thermal energy
and heat

-

4. differentiate between temperature
and thermal energy
5. explain the relationship between
heat and thermal energy
6. explain three forms of heat
transfers
7. determine specific heat of
substances
8. analyze heat transfers and
possible affects of insulators and
conductors
9. explain phases of matter in terms
of molecular motion and heat
energy

•
'--

energy
kinetic energy
potential energy
elastic potential
energy
gravitational
potential energy
mechanical energy
chemical energy
electrical energy
electromagnetic
energy
nuclear energy
law of conservation
of energy
fossil fuels

• temperature scales
(Kelvin, Celsius
and Fahrenheit)
• absolute zero
• heat
• specific heat
• conduction
• convection
• radiation
• insulator
• thermal expansion

Adaptedfrom: Cyr, M., Miaou/is, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:

(

Prentice Hall, Inc.
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Unit V: Energy forms and heat

Essential Academic Learning
Requirements

National Science Education
Standards
1.0 Ullif.yillg collcepts ami processes
1.3 Change, constancy, and
measurement

1.2 Recogllize the compollellts,

2.0 Sciellce as inquiry
2. JAbilities necessary to do
scientific inquiry
2. 2 Understanding about scientific
inquiry

•

•

3.0 Physical science
3. 5 Conservation of energy and
increase in disorder
3. 6 Interactions of energy and
matter

•

structure, ami orgallizatioll of
systems 4mJ illtercollnectioll wi.thill
and a11umg them
Understand mally forms of energy as
they are found ill common situations
on earth and ill the universe
Understand that total energy is
conserved, analyze increase and
decrease in energy durillg transfers,
in terms of total energy conservation
Analyze and explain the factors that
affect physical and chemical changes,
and how matter and energy are
conserved ill a closed system

2.1 Develop abilities necessary to do
scientific inquiry
• Design, conduct and evaluate
systematic and complex scientific
investigations, using appropriate
technology, multiple measures, and
safe approaches
• Use mathematics, computers and/or
/technology to model the behavior of
objects, events, or processes
• Research, interpret and defend
scientific investigations, conclusions,
or arguments; use data, logic, and
analytical thinking as investigative
tools; express ideas through oral,
written and mathematical expression

4.0 Science and technology
4. I Abilities of technological design
4.2 Understandings about science
and technology
5.0 Science in persolllll and social
perspective
5.3 Natural resources
5.4 Environmental quality
5.5 Natural and human induced
standards
5. 6 Science and technology in local,
national, and global challenges
6.0 History ami nature of science
6.1 Science as human endeavor
6. 3 Historical perspective

Adaptedfrom:
Washington State Commission on Student Leaming. (1998). Essential Academic Learning Requirements
TechnicalManual. Olympia, Washington
National &ience Education Standards. (I 995). Retrieved July I 5, 2002 from the World Wide Web
http:llwww.nap.edu/hJmllhses/html
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Unit V: Energy forms and heat
(continued)

Essential Academic Learning
Requirements (continued)
2.2 Apply science knowledge or skills to solve
problems or meet challenge
• Study and analyze challenges or problems
from local, regional, national, or global
contexts in which science/technology can
be or has been used to design a solution
• Research, model, simulate, and test
alternative solutions to a problem
• Propose, revise and evaluate the possible
constraints, applications, and consequences
ofsolutions to a problem or challenge
3.1 Understand the nature of scientific
inquiry
• Compare, contrast, and critique divergent
results from scientific investigations based
on scientific arguments and explanations

3.2 Know that science and technology are
human endeavors intellelated to each
other, to society and to tire workplace
analyze
how scientific knowledge and
•
technological advances discovered and
developed by individuals and communities
in all cultures if the world contribute to
changes in societies
• analyze how the scientific enterprise and
technological advances influence and are
influenced by human activity,Jor example,
societal, e11Vironmental, economical,
political, or ethical considerations
• i11Vestigate the scientific, mathematical, and
technological know ledge, training, and
experience neededfor occupational/career
areas of interest

Adapted.from: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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Unit VI: Motion
Unit objectives:
Upon successful completion of this unit students will be able to:

1
2
3
4
5

describe. motion in relation to reference point
explain the difference between speed and velocity
mathematically determine and graph an object's motion
explain relationship between acceleration and motion
mathematically determine and graph an object's change in acceleration

Key terminology:

•
•
•
•
•

motion
reference point
speed
velocity
acceleration

Adapted from: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical Science. Upper Saddle River, NJ:
Prentice Hall. Inc.
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Unit VI: Motion

Essential Academic Learning
Requirements

National Science Education
Standards

1.1 Use properties to identify, describe,
and categorize substances, materials, and
objer;ts, and use characteristics to
categorize living things
• Describe the average speed, direction
ofmotion, and average acceleration of
objects, for example, increasing,
decreasing, or constant acceleration

1.0 Unifying concepts and processes
1.2 Evidence, models and
explanations
I. 3 Change, constancy, and
measurement
2.0 Science as inquiry
2 .1 Abilities necessary to do
scientific inquiry
2.2Understanding about scientific
inquiry

2.1 Develop abilities necessary to do
scientific inquiry
• Design, conduct and evaluate
systematic and complex scientific
investigations, using appropriate
technology, multiple measures, and
safe approaches
• Use mathematics, computers and/or
/technology to model the behavior of
objects, events, or processes
• Research, interpret and defend
scientific investigations, conclusions,
or arguments; use data, logic, and
analytical thinking as investigative
tools; express ideas through oral,
written and mathematical expression

3.0 Physical science
3. 4 Motion andforces
4.0 Science arut technology
4.1 Abilities of technological design
4.2 Understandings about science
and technology
5.0 Science in personal and social
perspective
5.4 Environmental quality
5.5 Natural and human induced
standards
5.6 Science and technology in local,
national, and global challenges

Adapted from:
Washington State Commission on Student Leaming. (1998). Essential Academic Leaming Requirements
Technical Manual. Olympia, Washington
National Science Education Standards. (1995). Retrieved July 15, 2002from the World Wide Web
http://www.nap.edu/html/hses/html
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Unit VI: Motion
(continued)

Essential Academic Learning
Requirements (continued)
1.1 Apply science knowledge or skills to solve
problems or meet challenge
• Study and analyze challenges or problems
from local, regional, national, or global
contexts in which science/technology can be
or has been used to design a solution
• Research, model, simulate, and test
alternative solutions to a problem
• Propose, revise and evaluate the possible
constraints, applications, and consequences
ofsolutions to a problem or challenge
3.1 Understand the nature of scientific inquiry
• Analyze and explain why curiosity, honesty,
openness, and skepticism are integral to
scientific inquiry
3.2 Know that science and technology are
human endeavors inte"elated to each
other, to society and to tire workplace
• analyze how scientific knowledge and
technological advances discovered and
developed by individuals and communities in
all cultures if the world contribute to
changes in societies
• analyze how the scientific enterprise and
technological advances influence and are
influenced by human activity, for example,
societal, environmental, economical,
political, or ethical considerations
• investigate the scientific, mathematical, and
technological knowledge, training, and
experience neededfor occupational/career
areas of interest

Adaptedfrom: Washington State Commission on Student Learning. (1998). Essential Academic Leaming
Requirements Technical Manual. Olympia, Washington
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Unit VII: Forces
Unit objectives:
Upon successful completion of this unit students will be able to:

1 define and provide examples offorce
2
3
4
5
6

explain relationship between balanced and unbalance forces and motion
describe relationship between force, mass and acceleration
define friction
explain and model factors that affect friction
analyze and demonstrate effects of gravity and air resistance on objects
in free fall
7 define and mathematically determine momentum
8 explain and apply the law of conservation of momentum
9 explain and demonstrate Newton's first law of motion
10 explain and demonstrate Newton's second law of motion
11 explain and demonstrate Newton's third law of motion
12 explain the universal law of gravitation

Key terminology:

•
•
•
•
•
•
•
•
•
•
•

force
netforce
balanced force
unbalanced force
centripetal force
inertia
Newton
newton
friction
slidingfriction
rolling friction

•
•
•
•
•
•
•
•

fluid friction
gravity
free/all
air resistance
terminal velocity
projectile
momentum
law of conservation of
momentum
• universal law of gravitation

Adaptedfrom: Cyr, M., Miaoulis, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit VII: Forces
Organizational structure:
Unit Headings

Key terms

Objectives

1 define and provide examples of
force
2 explain relationship between
balanced and unbalance forces
and motion

Forces

~

•

force
• net force
• balanced
force
• unbalanced
force
• centripetal
force

,C

Law of universal
gravitation

L--

3 define friction
4 explain and model factors that

~

affect friction
5 analyze and demonstrate effects
of gravity and air resistance on
objects in free fall
6 explain the law of universal
gravitation

Newton's first law
of motion

1--

7 explain and demonstrate
Newton's first law of motion

• friction
• sliding
friction
• rolling
friction
• fluid friction
• gravity
• free fall
• air resistance
• terminal
velocity
• projectile

~

•
•

Inertia
Newton

Adaptedfrom: Cyr, M, Miaoulis, I. & Padilla, M J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Newton's second
law of motion

Newton's third
law of motion

Key terms

Objectives

Unit Headings

-

-

7 describe relationship between
force, mass and acceleration
8 explain and demonstrate
Newton's second law of motion

9 define and mathematically
determine momentum
10 explain and apply the law of
conservation of momentum
11 explain and demonstrate
Newton's third law of motion

-

• newton

•

momentum
• law of
conservation
of
momentum

Adaptedfrom: Cyr, M., Miaou/is, I. & Padilla, M. J. (2001) Physical &ience. Upper Saddle River, NJ:
Prentice Hall, Inc.
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Unit VII: Forces

National Science Education
Standards

Essential Academic Learning
Requirements

1.0 Unijj,ing concepts and processes
1.3 Change, constancy, and
measurement

1.3 Understand how interactions within
and among systems cause changes in
matter and energy
• Identify various forces and their relative
magnitudes, and explain everyday
situations in terms offorces
• Explain the effects of unbalanced forces
in changing the direction of motion of
abjects

2.0 Science as inquiry
2.1 Abilities necessary to do
scientific inquiry
2. 2 Understanding about scientific
inquiry

2.1 Develop abilities necessary to do
scientific inquiry
• Study and analyze questions and related
concept that guide scientific
investigations
• Design, conduct and evaluate systematic
and complex scientific investigations,
using appropriate technology, multiple
measures, and safe approaches
• Formulate and revise scientific
explanations and models using logic and
evidence; recognize and analyze
alternative explanations and predictions
• Use mathematics, computers and/or
related technology to model the behavior
of objects, events, or processes
• Research, interpret, and defend scientific
investigations, conclusions, or
arguments; use data, logic, and
analytical thinking as investigative tools;
express ideas through oral, written, and
mathematical expression

3.0 Physical science
3. 4 Motion andforces
4.0 Science and technology
4.1 Abilities of technological
design
4.2 Understandings about science
and technology
5.0 Science in personal and social
perspective
5.5 Natural and human induced
standards
5.6 Science and technology in
local, national, and global
challenges

Adaptedfrom:
Washington State Commission on Student Leaming. (1998). Essential Academic Leaming Requirements
Technical Manual. Olympia, Washington
National &ience Education Standards. (1995). Retrieved July 15, 2002 from the World Wide Web
http://www.nap.edulhtmllhseslhtml
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Unit VII: Forces (continued)

Essential Academic Learning
Requirements (continued)
2.3 Apply science knowledge or skills to
solve problems or meet challenge
• Study and analyze challenges or
problems from local, regional, national,
or global contexts in which
science/technology can be or has been
used to design a solution
• Research, model, simulate, and test
alternative solutions to a problem
• Propose, revise and evaluate the
possible constraints, applications, and
consequences ofsolutions to a problem
or challenge
3.1 Understand tlie nature of scientific
inquiry
3.2 Know that science and technology are
human endeavors interrelated to each
other, to society and to the workplace

Adaptedfrom: Washington State Commission on Student Learning. (1998). Essential Academic Learning
Requirements Technical Manual. Olympia, Washington
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CHAPTERS
SUMMARY, CONCLUSIONS, AND RECOMMENATIONS
Summary
The purpose of this project was to developed physical science curriculum that is
aligned with Washington State Essential Academic Learning Requirements (EALR) and
National Science Education Standards (NSES) for use at the Junior High School level.
Through the process of extensive review of literature related to the subject of
curriculum alignment, as well as national and state physical science standards, sample
physical science curriculum was developed. The curriculum aligned with both, Essential
Academic Learning Requirements and National Science Education Standards outlines the
major physical science units and provides a parameter of expected student learning
through utilization of unit objectives and key terminology. The rationale of selected units
is further provided through charted national and state standards expected to be included
throughout each unit. The aligned curricula developed as a result ofthis project allows
for professional educators to determine the extent of coverage and teaching method used,
thus not diminishing the art of teaching process.
Conclusions
As a result ofthis study the following conclusions have been made:
1. School districts rarely consider national standards when developing
new curricula
2. Many school districts do not have a fully developed curricula that is
aligned with Washington State Essential Academic Learning
16
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Requirements
3. Collaborative effort by all educators involved in teaching specific
subject area being aligned is prudent to successful utilization of
developed curricula
4. While working on developing aligned curricula focus on ideas, rather
than topics is essential in assuring that the content is adequate to
student level
5. Active administrative support is essential for curriculum alignment to
be successful
6. Individuals new to the teaching profession would benefit greatly from
this resource
Recommendations
The following are recommendations based on the results of this projects:
I. Each teacher should have an individual copy of aligned curricula in
their subject area. Accessing curricular materials should not be a
difficult task, as it will lead to decreased utilization and eventual
abandonment of the materials.
2. Adequate time should be granted to individual teachers for planning
lessons aligned with the state and national content standards. Initially,
team planning may be utilized for increased flow of ideas and
brainstorming.
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3. Funding source needs to be associated with serious efforts to improve
student learning through development of aligned curricula. The funds
may be used for staff development and teacher training, teacher
collaboration and team planning, and teacher release time for
colleague professional observations of teaching lessons aligned with
state and n·ational standards.
4. An essential part of successful curriculum alignment consists of
continuous reflecting and refining of the end result throughout the
school year
5. Training and support should be provided for elementary school
teachers in an effort to increase science teaching in lower levels.
Washington Assessment of Student Leaming is a K-4, K-8 and K-10
assessment, thus science teaching in elementary grades is imperative.
6. Curriculum alignment is a extensive task, thus teacher in-services and
training are needed to assure that all steps associated with this process,
including in depth review and analysis of existing resources, are
properly completed in an effort to avoid misalignment.
7. One of the challenges of developing an aligned curriculum has been
that the Washington Assessment of Student Leaming (WASL) is
continuously changing. Districts have not been able to respond
quickly enough to stay in line with ever changing W ASL. Thus,
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district efforts to develop an aligned curriculum are likely to improve
as the assessment tool is completed.
8. Professional sharing and inter-district communication is highly
valuable. District leaders would benefit form viewing surrounding
school districts as invaluable resources as they strive to improve
learning and performance of Washington State children.
9. In an effort to improve professional sharing and increase professional
preparations, educators would benefit from memberships to
professional organizations such as Washington State Association for
Supervision and Curriculum Development.
10. National Science Education Standards (NSES) should be utilized as
basic building blocks for development of curriculum aligned with
required standards. This resource is valuable and should be
incorporated with tools such as the Essential Academic Learning
Requirements.
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